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TRINITY RIVER AND TRIBUTARIES, TEXAS

TRINITY RIVER PROJECT

DARY BASIN COMPREHENSIVE

WATER DEVELOPMENT PLAN

U.S. ARMY ENGINEER DIST., FORT WONTH q
TO ACCOMPANY ENVIRONMENTAL STATEMENT
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CORPS OF ENGINEERS U.S. ARMY

NATURAL FLGOD PL4IN

VARIES, TYPICALLY 16,000 FEET WIDE

2500' (TYP) -

EXISTING AGRICULTURAL LEVEES
... p o ,,ERAGE WIDTH 20

PROPOSED) MULTIPLE • I(y)/
/PURPOSE CHANNEL, BOTTOM TRINITY RIVER/

WIDTH 250'.

UPPER REACH-TENNESSEE COLONY TO DALLAS

NATURAL FLOOD PLAIN

VARIES, TYPICALLY 18,000 FEET WIDE

EXISTING RIVER CHANNEL
ARAGE WIDTH 300'*

MID REACH-TENNESSEE COLONY TO LIVINGSTON

NATURAL FLOOD PLAIN

VARIES, TYPICALLY 23,000 FEET WIDE

EXISTING RIVER CHANNEL
AVERAGE WIDTH 400'

(TYF) 3

TRIN'
7

Y RIVER AND TRIBUTARIES, TEXAS

TRINITY RIVER PROJECT
LOWER REACH-DOWNSTREAM FLOOD PLAIN SECTIONS SHOWING

FROM LIVINGSTON MULTIPLE PURPOSE CHANNEL

NOTE: U.S. ARMY ENGR. DIST., FT. WORTH

DETAILED DIMENSIONS FOR THE
MULTI-PURPOSE CHANNEL ARE TO ACCOMPANY ENVIRONMENTAL STATEMENT

SHOWN ON PLATE 27.
_PLATE 3
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WATER BODIE, '

W MIXED ALLUVIAL SOILS
sois foe at various locations and transported to their , -- L.,
resent position by water....

VERTISOLS 6
Clay toils that stirr-k and develop wide cracks during dry - L
seasons followed by epansion or swelling on reuetting MILLS
during mOist seasons. This characteristic ovement can
breal plant roOts, pipes, building foundations, and corphl-
cate th design. corstrictlon, and .ainterance of highways _

and S treets Oertisois rave a high capacity for holding
plant n.trients and water, bat when mlst t'ey are Slowly

permeable to water and air. Cocrionly they are dark colored
feo7 the surface do, to as -tch as 3 to 6 feet. They have
gradually cnanging uavy boundaries between layers of little
uontrast except in organic -atter content and associated

changes in soil color. !icro-.ounds and eicro-depressions.
called gilga- nic-o-rellef develop on undlstarbed
surfaces.

MOLLISOLS

Soils that are dark colored in the surface layer, soft.

granular, and generally do not set hard nen dry. They fo.n
under hnited leachino s.. subhrld and se-iarid -egions.
Parent raterials are nign in base$. especially ralci.-.
in contact with decomosinq organic -na.ter in ratner than
on the soil

ALFISOLS

Soils usually his: -olored in t e i layer witn deeper
layers more clayey and nigher in cases than tne plow
layer. These soils are -oderately leacred *n the uoer
layers,. bt as y becose 'ie basic with depth. Layers

high in carbana. or otner salts -4y occur deep in the
Sol.. Cronly t-e plo layers are thn and loa-y ovor
very clayey and slowly p-eabie $usoil. -aikinq r.ny

alfisols very drouthy for plants. Sore alfisols are
Sources of trouble in constriction.

S ULTISOLS
Light colored sandy a-o oa-y acid Solis of harid regions

co~rnly with yellswssh brown or nettled sil1 below th(
plow layer unich is less cla)ey. Trese soils ha~e a low

base Status acco.-ted for by parent sedi ,nts low In

bases and by leacn Th return o bases to the ssrface
is laroely iritd to cne - ycle tn-cus tree vetetation.
These solis are oe-, ceficirnt in ;lant nt ents. :ts
layers are well develePed, hirly contrasti I- color
and teature

4"
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CORPS OF ENCHNIIRS

GRAND PRAIRIE
Undulating to hilly, deeply Incised (locally
stony) prairies, with moderate to rapid surface
drainage. I--t' , I
Elevation: 600 . 1,100 feet,
Annual rainfall: 30 - 35 Inches.
Annual frost-fre period: Z30 - 240 days. ".. ."
Vegetation: Uplands--tall bunch grasses, short -N

grasses, live oak, cedar, inttolands-hard-
wood%, mainly species of oak, elm and natile

SOILSUplands-dark, deep to shallow dnd Stony, "" ' ...

calcareous clays with subsoils of lilghter,
limy earths and limestone fragments, Main
series: San Saba, Uenton, Crawford, Tarrant, i
Brackett.

Bottonlands-minor areas of reddish brown,
loamy to clayey, calc'.eous alluvial soils. Main
series: Miller, Norveod, Yahola (Hed and Brazos
Rivers). Sone dark, clayey. calcareous to neutral, -.
alluvial soils. Main series: Frio, Trinity, LAN
Gowen (minor streams). LAKE Ai

LAND USE POTENTIALS 
G AW L

About three-fourths of the area Is in range.
Some small grain, grain sorghum, corn, wheat and
forage crops are grown. Range is the major land Li L
use potential, but grain and forage crop
production can be Intensified locally.

Qr

GULF COAST PRAIRIE W CENTRAL ROLLING RED PRAIRIES -
Nearly level, practically undissected plain with

slow surface drainage. Undulating prairies and nearly level valleys ', t in.,,.(.A,Elevation: Sea lene - 250 feet. with slow to rapid surface drainage, L .
Annual rainfall: 28 - 56 inches. interspersed with rapidly drained sandstone
Annual trest-free period: 240 - 320 days. and shaly ridges and hills with scrub oak
Vegetation: Uplands-tall bunch grasses; coastal and mesquite vegetation.
fringe-salt grasses. Bottomlands-hardwoods, Elevation: 900 - 1,400 feet. i
mainly oak species. Annual rainfall: 25 - 30 inches. I. M, Av

Annual frost-free period: 225 - 240 days.
SOILS Vegetation: Uplands-scrub oak, mesquite, tall ,

Uplands-dark, neutral to slightly acid clay and short grasses. iot tomlands-hardwoods, \ LAMA MILLS
loams and clays changing gradually with depth to mesguite.
light, calcareous clays. Main series: Lake SOILS
Charles, Beaumont, Edna, Bernard. .OL<Farther south, in the subhumid Coast Prairie \\
(Coastal Bend), soil: are less acid and some are Uplands-brown, sandy loam to silt loam,
calcareous. Main series: Victoria. Orelia, slightly acid soils over red to gray, neutral
Clareville. to alkaline, clayey subsoils. (Some contain - ,..rc\

Light, acid sands and darker, loamy to limestone fragments; some have dense claypans).
clayey soils-some saline and sodic-lie in a Main series: Truce, Waurika, Bonti. Brown.
narrow band along the coast. Main series: moderately deep to shallow, calcareous,
Harris, Galveston, clayey soils over shaly subsoils are also

In a narrow belt inland from the dark, clayey common. Main series: Owens.
soils, lighter, acid, fine sandy loam soils with Bottomlands-minor areas of brown to dark
gray to brown and red mottled clayey subsoils gray, loamy and clayey, neutral to calcareous \
are prevalent. Main series: Katy. Hockley, alluvial soils. Main series: Miller and
Kenny, Edna. Norwood (Brazos River); Frio and Gowen (minor

Bottomlands-reddish brown to dark gray, streams).
slightly acid to calcareous, loamy to clayey
alluvial soils. Main series: Miller, Norwood, LAND USE POTENTIALS
Pledger (Brazos and Colorado Rivers); 

Kaufman
and Trinity (Trinity River). Ovar three-fourths of the land is in range. Nearly level to gently undulating forested area,

Grain sorghum, wheat, oats, peanuts and fruits generally well dissected and locally hilly,
LAND USu POTENTIALS are grown on the better soils. Intensification with slow to rapid surface drainage.LANDUSE P rTETaL.e u n sof fanming and range Improvemcnt are best Elevation: 200 - 700 feet.

Cropland. range, urban and industrial centerg potentials. Annual rainfall: 40 - 56 inchei.
are major land use categories, Rice, grainAnulfotre prid 23-2hdassorghum, cotton, corn and tame pasture are Annual frost-free Period: 35 - 26s days.
important crops. About one-third of the area is Vegetation: Uplands-iobloliy. shotsea c and
cultivated. Intensive dryland and irrigated longleaf p; e with associated hardwood species,
cropping and livestock production are major mainly oak a Bottowiands-hardwoods, mainly
potentials. Urban, industrial and recreational species of oak and sweetgum with Sos .ine and
developments are increasing rapidly. cypress.

= EAST CROSS TIMBERS SOILS
A gently rolling, moderately dissected, narrow Uplands-light to red, acid, sandy loams and
strip of scrub oak woodlands, with moderate sands over gray, yellow, red or mottled sandy
to rapid surface drainage. loam to clay subsoils. Subsoils of finer textures

Elevation: 500 - 700 feet. are a few inches to 3 or more feet below theWEST CROSS TIMBERS Annual rainfall: Approximately 35 inches. surface. Main series: Bowie, Kirvin, Troup.
Aanual frost-free period: 230 - 250 days. In the hilly "Redlands:" Nacogdoches, Ruston,Undulating to gently rolling, well-dissected Vegetation: Uplands-oak trees and tall bunch Bub. In the poorly drained "Flatoods And Bigscrub yak woodland area, with rapid surface grasses. Bottomlands-hardwoods, mainly oak. Thicket:" Segno, Splendora, Sorter.

drainage. Bottomlands-light brown to dark gray, acid
Elevation: 900 - 1,500 feet. SOILS to calcareous, loamy to Clayey Alluvial soils;
Annual rainfall: Z8 - 32 Inches. some poorly drained. Main series: Miller,
Annual frost-free period: 230 - 240 days. Uplands-light. slightly acid, loamy sands and Yahola, Pledger (Red River); Kaufman, Gowen,Vegetation: Uplands-scrub oak, tall bunch sandy loams over yellowish brown to red clayey Tuscumbla, Trinity (Trinity and other major rivers).
grasses. Bottomlands-hardwoods, mainly subsoils. Main series: Windthorst, Galey, More acid, loamy soils are extensive in flood
oak and elm species. Konow. plains of minor streams

SOfl Bottomlands-minor areas of brown, slightly
acid, loamy alluvial soils, mainly the Gowen LAND USE POTENTIALSUplands-light. slightly acid, loamy sands series, along minor streams; also, seme minor

and sandy loams over yellowish brown to red clayey areas of dark, clayey, neutral to calcareous About two-thirds of the area Is forested, with
subsoils. Main series: Windthorst, Nimrod, alluvlal soils. Main series: Kaufman, Trinity commercial pine and hardwood timber producedDaffau. (Upper Trinity River and tributaries). in the uplands. Commercial hardwoods are more

Bottomlands-small areas of dark, neutral Important in the bottnmlands. Tame pasture, feedto calcareous, clayey and loamy alluvial soils LAND USE POTENTIALS grains, forages, fruits and vegetables are mainalong minor streams. Main series: Frio. Gowen, crops. Water resource development and recreation

LAND USE POTENTIALS Range, pasture and urban development are are also Important parts of the economy.
major land uses; some peanuts, fruits, vegetables forests and lakes make the area especiallyRange and patre utilize aver half the land. and forage crops are produced. Urban development, well-suited for recreation and industrial

Peanuts. fri, vegetables and forage are major intensification of present cropping and dairying expansion. A potential exists for additional
crops. Intensification of farming and Pasture for urban markets are major potentials, fruit, vegetable, beef and dairy production.and range improvement are main potentials,
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TEXAS CLAYPAN AREA "*
N Nearly level togntyrlnnCdrel

dissec ted wtso and-viaaoni t brushy area
("Povit Oak Blt") wi th xroli.rat.' lurfarc dry iralliv. ,.-

'N N. I Lievation: 200 bO5O feet.
Annual ralirfall: 30 -45 Inche.s, r-
A au. I fros-e Period: 235 - 2810 days.
Vgetatin Uplarr-scattivvd stands of post LaP. -

4 and blatkJackU oak with tall b~unch grasses , yaa'onA
A nd other underb rush prevale.nt In places. A A (
aottotorndi-lrrdwoods, eredo ilnantly oak; pe-Cans
in somne areas.,"5

SOILS

liplands - gray, slightly acid, sandly loans, .
commnonly thin over gray, mottled or red, fir:,
clayey subsoils. Somte deep sandy SOils alth
les 5 clayey subsoils exist. Main series:
Lu fkin, Aotell, Tabor (tiln surface cayparII
%soils freestone, Eufaula (thick surface sandy

-~s 5Oluritoeladd5reddish brown to dark gray.
* 1 ' slightl? acid to caicareous, loam tou clayey

onr alluvia soils. Main serics: MiI 1cr, Norwood,
Pledgier (Brazos and Colorado Rivers); Kaufn.n
Tri I y, Toscuitibla, Gowen (Trinity Rioer and ______________________________
other smaller streams).

LAND USE POTENTIALS

1\ Uplands-mock land Is In woodland avid brushy
K, range. Many areas are under lease for deer

*VAN ZANDT" hunting. Tame pasture and cool -season forage

Bottoemlbnd;-grain sorghum, cotton, corn,
f orage crops, tane pasture and pecans. Irrigation

rNE _130", is Conarron.
Winter pastures, deer hunting, dairy arnd

bef production are major upland potential,.
Intensification of piresently IrrigatedTEA LC AN PRIE
agriculture and increased production of

r4 - vegetables and Pecans are bottoerland Potentials, hearty level tn rolling, well-dissected Prairies,
-,witl' moderate to rapid surface drainage. The

- - - "flood Plains ore slowly drained; somre areas
( are wooded.

Elevation: 250 - 700 feet.
Annual rainfall: 30 - 45 Inches.

o ,Annua f rost-free period: 230 .
2 . days.

Vegetation: Uplands--tall bunrch grasses; sonar
nesguite and Oaks In tire "graylands.' Bottom.-

EMUa ands-mnaInly species Of Oak, elmn, cottonwood.
in cluding native Pecan trees.

SOILS

IIJ~lanmids -CIAC P.1ands"-dark, calcarvous, clayey
soils changing grodually with depth to light Mari%

or Chalks. Male series: Houston Black, Austin.
~ Heiden. "Graylands"-neutral to slightly acid

clays to handy loams over firn, dark gray to red,
mottled, clayey subsoils, all becoming calcareous

5,7 In the substratun. Main series: Burleson,
Wilson, Crockett.

I (. Bottomlands-reddish brow to dark gray, slightly
rwm~r ~.acid to CalIcareous, loamy to clayey, allueial soils.

Main series: Miller, Norwood, Pledger (Birazos
and Colorado Rivers)! Kaufman. Frio, Trinity.
Tusc umbia (Trinity Rieer and minor streams).

LAND USC POTENTIALS

Nearly half the area Is cropland, with Cotton,
grain sorghum, Corn, wheat and forages as najor

POLcrops. Trime Pastures and meadows occupy about
one-fourth the land urea. Pecan groees and dry-
l and and irrigated crops are Important in the

WALWICW 
floodpilaIis.

L 
Major potentials Include intensification of

IWANISproduc tion ofCotton, food and feed grains,

AA, forages a nd pecans, with additional Output
- -A~ - ---- 7 Of beef and dairy Products for an expanding

urban comrplex.
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TRINIT RIVER AN" TRISLITARiES, TEXAS

ae'st A It " "tw TRINITY RIVER PROJECT

ilabl Co.,BASIN AGRICULTURAL
LAND USE POTENTIAL

US ARMY ENOINEER DISTRICT, TORT *ORTH

to ACCOMPANT tNvmMOlaMtrtAL STATEMcNt
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ADDITIONAL BASIN WEATHER .OTEUL"I v(0~

I Hi GH ANNUAL RAINFATLL VALUESMRECORDED FOR ITHE BASIN INCLILE G-EENY I.EDA
(ADjACENT TO UPPEF SASITII WITH 75324 INCHES I N 1957 ANT ANAHUAC (LOWIE _7AHRC. '

BASINI WITH 98 08 IN t946

2 O NNUAL. RAINFALLI VALUES RECORDED FOR THE BASIN CNLUEvE-O

UPPER BASINI WIT" IS 11 INCHES IN 963 AND ArA,AC WITH 2176 INCHES

IN -954 DLA ~^
3TIE 'FASTEST MIL WIND SPEED OF 77 MPAH OCCURRED IN AL.A

wUPPEP BASINT IN 4ULT 1936, T HEM HrSTS OCCLE TAINO SPED'L HAIS
(ADJACF NT TO LOWER BASIN) OF 84 U HO CUE 1% MARCH IV26

4 MEAN ANNUAL NUMBER Of CLOUDY DAYS IFOR FORT WORTK IS 134. MEA-4 ANNUAL.
NUMBE R OF CLOUDY OAYS IN HOVSTON Is 17,
HIGH SNOWFALLS FOR THE BASIN INCLUDE 26 INCHES AT HILLSBRO

'ADJACENT TO UPPER BASIN)I N DECEMBER 1929, AND 2O !NCHES 1% HOUSTON

FEBRUARY t4. 189 AVERAGE ANNUAL SNOWFALL FOR THE BASIN IS -2 INCHIES
PER YEAR IN THE5UPPER BASIN WIT. NO ACCUMULATION SNOWFALL -S PRE %

T HE LOWER BASIN

6 A SEVERE DROUGHT OCCURRED IN THE TRINITY RASIN AS WELL BS -OS7 OP

TEXAS DURING THE Y EARS 19S01,9S7. WITH THE ACCUMULATED RA'%FALL

DEFCiENCY REACHING 6W INCHES IN FORT WORTH

EVAPORATION 
7'0 ~ I

A-lNet LOIS Uf Lak. WHI., By ' woPA.'D -0
EqwaHIs Average Annual Inch., .I L.I. ERBPHFO0IhY

MITAs AvrageQ Annual RoIYIHII = 
2

"
1

LUs. STORY I .. LYYS

I~ 
It ~ j

0T10 ORbiYed FromT Staff CIIIIIRhOI For 70,o%, I,..V

NoHYO OcRoYCl ATO UimoshRPtRIc Adm-IYstrHiohR

. . . . . . -~.- A

~ERAG ANNAL SREAMFOW O MAJR RI EAiS"N.,

IVRG ANUA NEAAEEV RTO
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Data Sources for Water Quality Parameters
on Plates 15.1 through 15.19

MC CULLOUGH, JACK D. and MICHAEL A. CHAMP. 1973, Limnologic - aqua-
tic elements. In, "Ecological Survey Data for Environmental Con-
siderations on the Trinity River and Tributaries, Texas."
Stephen F. Austin State University, Nacogdoches, Texas, Corps
of Engineers Contract No. DACW63-73-C-0016. 93 - 195.

MC CULLOUGH, JACK D. 1972. Eutrophication and pesticide elements.
In, "A Survey of the Environmental and Cultural Resources of
the Trinity River." Stephen F. Austin State University, Nacogdoches,
Texas, Corps of Engineers Contract No. DACW63-72-C-0005. 141 - 189.

U.S.G.S. 1968. Water quality records, Part 2. In, "Water Resource
Data for Texas." U.S.G.S. Water Resources Division, Austin, Texas.
746 p.

U.S.G.S. 1970. Water quality records, Part 2. In, "Water Resource
Data for Texas." U.S.G.S. Water Resources Division, Austin,
Texas. 714 p.

Plates 15.1 through 15.10 include data from Corps of Engineers contract
studies listed above, USGS water quality sampling stations, and the
Trinity River Authority. This sampling was all conducted between
October 1967 and September 1973, although individual parameters may
not span this entire period.

Sampling for Plates 15.11 through 15.19 was conducted between 1 September
1972 and 30 June 1973. This sampling spanned the four seasons and
included a variety of flows ranging from less than 100 cfs to more than
15,000 cfs.
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Minimum 4 0 tidal; 5 0 oll else; Texas

MAXIMUM RECORDED VALUE Water Quality Standards , October 1973

Exception minimum 2 0 when low flow
is effluent dominated, Texas Water

RANGE OF CONCENTRATION Quality Standards, October 1973
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AVERAGE VALUE WATER QUALITY PARAMETERS
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IPLATE 15.1
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Water Quality Criteria. Federal
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RANGE OF CONCENTRATION I April 1968

WITHIN WHICH 2/3 OF ALL
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(t I STANDARD DEVIATION)TRNYRIEPOJC

AVERAGE VALUE WATER QUALITY PARAMETERS
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-MINIMUM RECORDED VALUE US ARMY ENGINEER DIST, FT WORTH

OIUBROF SAMPLES TO ACCOMPANY ENVIRONMENTAL STATEMENT
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growth is 001 mg/I (orthophospha es
are a purt of !,his minimumn)

RANGE OF CONCENTRATION (Vollenweider, R A ,1968)

WITHIN WHICH 2/3 OF ALL
SAMPLES FELL TRINITY RIVER AND TRIBUTARIES, TEXAS

TRINITY RIVER PROJECT
I STANDARD DEVIATION)

AVERAGE VALUE WATER QUALITY PARAMETERS

MINIMUM RECORDED VALUE U S ARMY ENGINEER DIST.,FT WORTH

0 w--NUM8ER OF SAMPLES TO ACCOMPANY ENVIRONMENTAL STATEMENT

____ ___ ___ ____ ___ ___ ____ ___ ___PLATE 15-6
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VFT. WORTH I ROSSER IMADISONVILLE ILIBERTY
IDLAS F PALESTINE-j LIVINGSTON DAM

N9  T

E

z

z
0
L)

60650 400 300 200 1000
RIVER MILES ABOVE MOUTH

Maximum 9.0 Lake Livingston, 8.5 all
else;- Minimum 6 7 tidal, 6 5 all else;
Texas Water Quality Standards, Oct 1973

LEGEND

T MAXIMUM RECORDED VALUE

}RANGE OF CONCENTRATION
U///A SAMPLES FELL TRINITY RIVER AND TRIBUTARIES, TEXAS

VLZ~L~TRINITY RIVER PROJECT
FI\' I STANDARD DEVIATION)

'AEAEVALUE WATER QUALITY PARAMETERS
pH

-MINIMUM RECORDED VALUE US ARMY ENGINEER DIST,FT WORTH

'(D.-NUMBER OF SAMPLES TO ACCOVPANY ENVIRONMENTAL STATEMENT

____ ____ ___ ____ ___ ____ ___ ____ ___PLATE 15.7
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FT. WORTH I ROSSER IMADISONVILLE ILIBERTY
IDALSPALESTINE ILIVINGSTON DAM

200C0_____
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0
z 8

60500 40 30 20 100

RIVFR MILES ABOVE MOUTH

LEGEND

MAXIMUM RECORDED VALUE

3RANGE OF CONDUCTANCE
WITHIN WHICH 2/3 OF
ALL SAMPLES FELL TRINITY RIVER AND TRIBUTARIES, TEXAS

(t I STANDARD DEVIATION)TRNY IEPOJC

AVERAGE VALUE WATER QUALITY PARAMETERS

SPECIFIC CONDUCTANCE
MINIMUM RECORDED VALUE U S. ARMY ENGINEER DIST., FT WORTH

G(:L.NUMBER OF SAMPLES TO ACCOMPANY ENVIRONMENTAL STATEMENT

____ ___ ___ ___ ___ ____ ___ ___ ___ ___PLATE 15.8
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FT. WORTH I ROSSER IMADISONVILLE ILIBERTY
t LLA2_T PALESTINE LIVINGSTON DAM

110

200O-_______

00

z0

F-

z

z

50

RIVER MILES ABOVE MOUTH

LEGEND
_Maximumn :25,tidal to Liv~ingston Domn,

-MAXIMUM RECORDED VALUE 150 Lc~re L:vingston to S H 34 near
Rosser ; 175 S H 34 to Fort Worth
Texas Water Quality StanJards. Oct 19731

- -250 recommended limit, USPHS
RANGE OF CONCENTRATION Drinking Water Standcards, 1962
WITHIN WHICH 2/3 OF ALL
SAMPLES FELL TRiNiTY RIVER AND TRIBUTARIES, TEXAS

I STANDARD DEVIATION)TRNYRIE POJC
M AVERAGE VALUE WATER QUALITY PARAMETERS

CHLORIDES
-MINIMUM RECORDED VALUE U.S ARMY ENGINEER DIST., FTWORTH

(:4NUMBER OF SAMPLES TO ACCOMPANY ENVIRONMENTAL STATEMENT

_____________________________PLATE 159
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IFT WORTH I ROSSER MADISONVILLE LIBETY
DA~LLA V PALESTINE LIVINGSTON DAM

150

N j b
E
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4100-___

z

z
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50-- _____

33

0~~~~ 4_ _ __ _

600 500 400 300 20100

RIVER MILES ABOVE MOUTH

-Maximum 100 mg/I, tidal to Livngston;
50 mq/I, Lake Livingston; 150 mg/I1,
Lake Livingston headwoter to S.H 34
near Rosser ; 175mg / I, S. H 34 to

LEGEND Fort Worth; Texas Water Quality
Standards, October 1973

MAXIMUM RECORDED VALUE

3RANGE OF CONCENTRATION
WITHIN WHICH 2/3 OF ALL
SAMPLES FELL TRINITY RIVER AND TRIBUTARIES, TEXAS

(± I STANDARD DEVIATION)TRNYRIEPOJC

AVERAGE VALUE WATER QUALITY PARAMETERS

SULFATES
MINIMUM RECORDED VALUE U.S. ARMY ENGINEER DIST., FT WORTH

(-q~ TO ACCOMPANY ENVIRONMENTAL STATEMENT
O NUMBER OF SAMPLES

S PLATE 15.10
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FT. WORTH I ROSSER I MAQ!SONVI LLE ILIBERTY
-- FDLLIT I PALESTINE LIVINGSTON DAMF
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160.

E

z

20

C-,

z
0

C.,4

80__ __ _ __ __ __ _ __ __ __ __ __ _ _ __ _

600 500 400 300 200 !00 0
RIVER MILES ABOVE MOUTH

LEGEND

MAXIMUM RECORDED VALUESetxtfrdsuio

IRANGE OF CONCENTRATION
WITHIN WHICH 2/3 OF ALLTRTYIVRADTSUAITES
SAMPLES FELL TIIYRVRADTIUAIS EA

TR;NITY RIVER PROJECT(I STANDARD DEVIATION)
AVERAGE VALUE WATER QUALIY PARAMETERS

TOTAL ORGANIC CARBON
MINMUMRECRDE VAUEU.S. ARMY ENGINEER DIST,FT WRTH

0, NUMBER OF SAMPLES TO ACCOMPANY ENVIRONMENTAL STtTEENT

____ ___ ___ ___ ____ ___ ___ ___ ___PLATE 15-11



CORPS OF ENGINEERS U.S. ARMY

FT. WORTH ROSSER MADISONVILLE LIBERTY
IDALLAS PALESTINE T LIVINGSTON DAM

i50 -! ___-_____________

-:- 40
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oI I
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-

0600 500 400 3UO 200 10

RIVER MILES ABOVE MOUTH

THINITf RIVER ANI) TRIBUTARIES, TEXAS
TRICITY RIVER PROJECT

WATER QUALITY INDICATOR
~AVERAGE CELL COUNTS
- FOR PHYTOPLANKTON

U.$ ARMY ENGINEER DIST., FT. WORTH

~TO ACCOM
0

'ANY ENVIRONMENTAL STATEMENT

10PLATE 15.12
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3.0 FT. WORTH I ROSSER T MADISONVILLE I LIBERTY

DALLAS PALESTINE I LIVINGSTON DAM

2.5 ---
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QI)

20

IX _

z
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it
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C
"? 1.0

/ ®K

0.5

06

600 500 400 100 200 100

RIVER MILES ABOVE MOUTH

LEGEND Index values of less than 1.0 are indicative of
heavy pollution; values from I 0 to 3.0 areMAXIMUM RECORDED VALUE ,ndicotive of moderate pollution and values
above 3.0 are representative of c:ean water.
Values based on sampling at 10 stations

Rbetween September 1972 and April 1973,-)RANGE OF AVERAGE

DIVERSITY WITHIN
WHICH 2/3 OF ALL TRINITY RIVER AND TRIBUTARIES, TEXAS

-- SAMPLES FELL TRINITY RIVER PROJECT
(t±I STANDARD DEVIATION)

\AVERAGE VALUE WATER QUALITY INDICATOR

AVERAGE DIVERSITY INDEX
FOR BENTHIC ORGANISMS

U.S. ARMY ENGINEER DIST,FT WORTH

's-NUMBER OF SAMPLES TO ACCOMPANY ENVIRONMENTAL STATEMENT

___PLATE 15.13
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! 3.0

3. FT. WORTH I ROSSER MADISONVILLE LIVINGSTON DAM
I I DALLAS I  PALESTINE 18 LIBERTY.

2.89 *

2.5

_____ / --,I/ / /

2.0
I.I

LiJ

0.5

0.0

600 500 400 300 200 I00 0
RIVER MILES ABOVE MOUTH

LEGEND Index values of less than 1.0 are i'dicative of
heavy pollution: values from 1.0 to 3.0 are

above 3.0 are representative of clean water.

See text for the explanation of the relatively-) ~high diversity values show in area of Dallas
RANGE OF DIVERSITY to Rosser.
WITHIN WHICH 2/3 OF
ALL SAMPLES FELL TRINITY RIVER AND TRIBUTARIES, TEXAS

I_ ISTANDARD DEVIATION)TRNYRVRPOEC

AVERAGE VALUE WATER QUALITY INDICATOR
AVERAGE ZOOPLANKTON

DIVERSITY INDEXS-MINIMUM RECORDED VALUE U S ARMY ENGINEER DIST,FT. WORTH

4>

c.NUMBER OF SAMPLES TO ACCOMPANY ENVIRONMENTAL STATEMENT

____ ___ ___ ___ ___ ___ ___ ___ ___ ___PLATE 15.14
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FT. WORTH ROSSER MADISONVILLE LIBERTY
DALLAS PALESTINE LIVINGSTON DAM

1086 x 1o3

400

200

- 100
E 90
o080
2 7C

50
00 0 0\

S30

z20

0

ZE

, _- .,_

a,

w 7T

w 0 500 400 300 200 500
RIVER MILES ABOVE MOUTH

TRINITY RIVER AND TRIBUTARIES, TEXAS
• L E GE ND TRINITY RIVER PROJECT

--- MEMBRANE FILTER MPN WATER QUALITY INDICATOR
MULTIPLE TUBE FERMENTATION
MPN TOTAL COLIFORM

U S ARMY ENGINEER DIST., FT WORTH

TO ACCOMPANY ENV:RONMENTAL STATEMENT

PLATE 15 15
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FT. WORTH IROSSER MADISONVI LLE LIBERTY

7 DLAPAETINE LIVINGSTON DAM
MAX -3,2 30,000

MEAN-I, 08 325 - _ ____ _ _ _ _ _ _ _ _ _ _ _ _

2 4

04-

0

0
0

0

@ CO

z0 50 40 0020 0

600for 500en 400 3xesc1,00 200 100 0

Ithe sdrbe thatee ustataly ifor crnen3RANGE OF NUMBER OF water supply; Texas Water Quality Board,
ORGANISMS WITHIN WHICH October 1973
2/3 OF ALL SAMPLES

FELL TRINITY RIVER AND TRIBUTARIES, TEXAS
TRINITY RIVER PROJECT

I STANDARD DEVIATION)
O AVERAGE VALUE WATER QUALITY INDICATOR

TOTAL COLIFORM
- MIIMUMRECODED ALUEUS. ARMY ENGINEER DIST, FT WORTH

(- NUM8ER OF SAMPLES TO ACCOMPANY ENVIRONMENTAL STATE MENT

____ ___ ___ ___ ___ ___ ___ ___ ___PLATE 15 16.
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FT. WORTH I ROSSER IMADISONVI LLE LIBERTY
I LAT PALESTINE LIVINGSTON DAM

MAX-21.53 X 105 (2,153,000)
MEAN-8.07 x 10 (806,745)

5 -_______ ______

0

0

(0

0~ /-

<IX,

600 500 400 3020100 0
RIVER MILES ABOVE MOUTH

LEGEND
Surface waters suitable tar contact recreation-MAXIMUM RECORDED VALUE should not exceed a mpon fecal coliform
count of 200 per 100 ml, nor shauld mare
than 10 percent of tol samples in any 303 RANGE OF NUMBER OF day period exceed 400 per 100 ml;- Texas

ORGANISMS WITHIN Water Quality Board, October 1973
WHICH 2/3 OF ALL TRINITY RIVER AND TRIBUIIJTARIES, TEXAS

SAMPLE FELLTRINITY RIVER PROJECT
(I STANDARD DEVIATION)

M AVERAGE VALUE WATER QUALITY INDICATOR

FECAL COLIFORM
-MINIMUM RECORDED VALUE US. ARMY ENGINEER DIST.,FT WORTH

Q
1

L.NUMBER OF SAMPLES TO ACCOMPANY ENVIRONMENTAL STATEMENT

____ ____ ___ ____ ___ ____ ___ ____ ___PLATE 15.17
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24 FT. WORTH I ROSSER IMADISONVI LLE ILIBERTY
TI DLL.ASV PALESTINE LIVINGSTON DAMMAX- 173 X10 3 0173,000) iI
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30

FT. WORTH I ROSSER MADISONVILLE LIBERTY
DALLAS I PALESTINE LIVINGSTON DAM
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600 500 400 300 200 100 0

RIVER MILES ABOVE MOUTH

LEGEND
-MAXIMUM RECORDED VALUE - -A ratio of fecal coliform to fecal

streptococcus of 4 0 or greater
Is an indication of human con -
lamination, Geldreich and Kenner,

RANGE IN WHICH 1969
2/3 OF ALL POINTS
FALL TRINITY RIVER AND TRIBUTARIES, TEXAS

(t I STANDARD DEVIATION) TRINITY RIVER PROJECT

AVERAGE VALUE WATER QUALITY INDICATOR
RATIO OF FECAL COLIFORM
TO FECAL STREPTOCOCCUS

MINIMUM RECORDED VALUE U.S ARMY ENGINEER DIST,FT WORTH

-'-NUMBER OF SAMPLES TO ACCOMPANY ENVIRONMENTAL STATEMENT

___PLATE 15.19
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LAKE

'"7 _,_j

LANE GRAPC

WHICH ICLUDES HAIY RLDNGS AN TEXA GR N Y V ABEEAERATLY

EXPLOITED LEAVING ONLY SMALL PATCHES Or FOREST GENERALLY LESS THAN 2OO . -- ~~. K~SUGARBERRY ARE DOMINAST IN THIS SECTION OF THE RIVER. BLACK WILLOW AND-

ABSI USE. IDAR ELM, GREEN GAS, ADERANADAMWLDRICAN E DMN NTES -. . . -- L

COTTONWOOD ARE LOCALLY FREQUENT AND DINATE SOME ABAND)NED GRAVEL PIT ', Y
AREAS. SLOUGHS ARE GENERALLY SURRONDED BY SW PRIVET. CORAL BERRYA K
POISON IVY AND GREENBRIER ARE A LONG THE MORE PREVALENT COMPONENTS OF THE $. ,A
UINDERSTORY WOODY SPECIES. OCCASIONAL LARGE PECAN. BUR OAK. COTTONWOOD.

AMERICAN ELM, AND TEXAS SUGARBERRY ARE FOUND ALONG THE RIVER BANKS. ,, , . .

K

POST OAK SAVANNAH
1HL POST OAK SAVANNAH v[GETATIONAL AREA IS CHARACTERIZED BY THE PRESENCE \

6F UPLAIID TREES SUCH AS POST OAK, BLACKJACK OAK AND SANDJACK OAK AND OF
MARGINAL BOTTOMLAND SPECIES IICLUDING SOUTHERN RED OAK, WHITE OAK, HICKORY \ ,-

AND ELM.

THIS SECTION OF THE RIVER IS BORDERED BY A LAND WHICH IS FLAT TO GENTLY

ROLLING. A LARGE PART OF THE BOTTOMLAND IN THIS VEGETATIONAL AREA HAS
BEEN CLEARED, LEAVING BANDS OF WOODED AREAS ALONG THE RIVER. THESE STRIPS
HAVE OFTEN BEEN PARTIALLY CLEARED FOR PASTURE LAND. AND THE LARGER AND
MORE COMMERCIALLY DESIRABLE TREES HAVE BEEN LOGGED. THE MAJOR WOODY
SPECIES, BASED ON ABUNDANCE, ARE BLACK WILLOW, SWAMP PRIVET (IN THE POORLY
DOAINED AREAS), CEDAR ELM, PEPPEkVINE. HONEY LOCUST, GREEN ASH, WATER OAK,
AND SOUTHERN RED OAK. LESS NUMEROUS. BUT OFTEN FOUND ON MORE ELEVATED
SITES ARE SWEETGUM, BLUE BEECHWATER OAK, BLACKGUM. SMOOTH ALDER, AND
AMERICAN ELM.

Data Taken From:

Gould, Frank W. 19b9. Texas plants: A checklist

and ecological summary. Texas A & M University.

College Station. Texas GULF PRAIRIES A

and THE CLIMAX VEGETATIO
LARGELY GRASSLAND OR

Nixon, Elray S. 1972. Biological elements; BIG BLUESTEM, INDIAU
In: "A Survey of the Environmental and CHARACTERISTIC OF THI
Cultural Resources of the Trinity River."A O H U
Stephen F. Austin State University. ALTHOUGH THIS SOUTA
Nacogdoches. Texas. SINGLE VEGFTATIONAL I

AREA ALONG THF TRIN|I
WITH MANY SMALL PON01
THE MOST FREQUENTLY I
SWAMP PRIVET, HONEY I
CYPRESS. IN MANY PU
FOUND SUCH SPECIES 10
OAK, BOX ELDER. R"
C0oMON 9UTTONBUSH,

/



N

i BLACKLAID PRAIRIES

I THE BLACKLAND PRAIRIES, UNDER NATURAL CONDITIONS. WCIJLn BE DOMINATED BY

GRASSES SUCH As LITTLE BLUESTEM, BIG BLUESTEM, SWITCIG. ASS, INDIANGRASS,
- AND SIDEOATS GRAMA.

LAND IN THE NORTHERNMOST PART OF THIS AREA IS MOSTLY UNDER CULTIVATIONW1... .. WT H THE C ROPLAND PROTECTED BY LEVEES ADJACENT TO TIE RIVER. WOODY
SPCECIES AR E CONFINED TO RATHER NARROW BANDS BETWEEN THE LEVEES. THE

MO0ST FREQUENTLY FOUND WOODY SPECIES ARE TEXAS SUGARIERRY, SWAMP PRIVET,
'' '''''/ CEDAR ELM, GREEN ASH, CEDAR ELM, PECAN, GREENBRIER tND POISON IVY.

FURTHER SOUTH, LAND HAS BEEN CLEARED FOR GRAZING IN THE BOTTOMLAND AND

WOODY VEGETATION FOUND HERE IS DOMINATED BY WATER ELM, BLACK WILLOW,
COMMON 5UTTONBUSH AND POSSUM-HAW. ALSO FOUND ARE S OOTH ALDER, AMERICAN
ELM, OVERCUP OAK AND) RED-BERRIED MOONSEED.

PINEYWOODS
..... -' ,,THE PINEYWOODS VEGETATION AREA IS DEPICTED BY TREES SUCH AS SHORTLEAF PINE,

-i /LOBLOLLY PINE, POST OAK, hLACKJACK OAK, RED OAK, SWEETGUM AND BLACK HICKORY
IN THE UPLANDS. THE BOTTOMILANUS ARE CHARACTERIZED BY OVERCUP OAK, WILLOW

*' ....~ - OAK, TEXAS SUGARBERRY, CEPAR ELM, AND BUSH PALMETTO.

\ THE LAND BORDERING THE RIE'[R IS GENERALLY FLAT TO GENTLY ROLLING. BUT SOUTH
) ?' , OF LAKE LIVINGSTON ONE ENCOUNTERS NUMEROUS SWAMPY AREAS AND OXBOW LAKES AS

WELL AS SOME STEEP BLUFFS AND SANDY BEACHES. MUCH OF THE NORTHERN PORTION
CO LANE OF THIS AREA HAS BEEN CLEARED FOR PASTURE AND FARMING AND COUNTRY HOME DEVELOPMENTS

I/',ARE FOUND BOTH ABOVE AND IIELOW LAKE LIVINGSTON. DOMINANT SPECIES IN THIS
-AREA ARE BOX ELDER, PECAN SWEETGUM, SYCAMORE, CEDAR ELM, BLACK WILLOW. MUSTANG

,,7 GRAPE AND POISON IVY. LOW-LYING AREAS SUPPORT BALD CYPRESS, TUPELO AND COMMON
BUTTONBUSH WITH DRIER MARGINAL AREAS INHABITED BY RED MULBERRY, GREEN ASH,

. CEDAR ELM AND WATER OAK. THE HIGHER AREAS ARE DOMINATED BY LOBLOLLY AND
1 . SHORTLEAF PINE AND SWEETGIM.

'ote VetdCiofl Areas afCer Gould, 196

SCL INMIE

//

17- 10: 0.. .. . 0' t .. o ,0 .0

IND MARSHES
ON OF THE FLAT GULF PRAIRIES AND MARSHES AREA IS
iR POST OAK SAVANNAH. TALL BUNCH GRASSES SUCH AS
IMORASS, EASTERN GAMAGRASS, AND GULF MUHLY ARE 4U IlsmiF , TRINITY RIVER AND TRIBUTARIES, TEXAS
NHIS VEGETATION ZrNE. I. VGTI ONA, TRINITY RIVER PROJECT

ERNMOST PORTION OF THE RIVER BASIN LIES WITHIN A
L AREA, THERE IS A DIVERSITY OF HABITATS. THE ENTIRE
RITY RIVER IS LOW, FLAT, POORLY DRAINED AND POCKED BASIN VEGETATION AREAS
NDS. OX-BOW LAKES. MARSHES, SWAMPS AND BAYOUS. THERE
I OCCURRING WOODY SPECIES ARE WATER HICKORY, PERSIMMON.
Y LOCUST, SYCAMORE. POISON IVY, BLACK WILLOW AND BALD
PLACES WITHIN A SHORT DISTANCE FROM THE WATER CAN BE U.S ARMY ENGINEER DISTRICT, FORT WORTH
IAS LOBLOLLY PINE, SWEETGUM, TEXAS SUGARBERRY, WATER
JGLEAF DOGWOOD. AMERICAN ELDER, GREEN ASH, AND To ACCOMIANY |NVIRONMINYAL .IAIIMINI

It PLATE ri
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)PACIFIC MISSIP

DATA SOURCE!,

ENVIRONMENTAL CONSERVATION , 1968
LEGEND

- - MAJOR FLYWAYS SIGNIFICANT
TO TEXAS

TRINITY RIVER AND TRIBUTARIES, TEXAS
IMPORTANT WINTERING GROUNDS TRINITY RIVER PROJECT

WATERFOWL FLYWAYS OF
NORTH AMERICA

U S ARMY ENGR. DIST , FT WORTH

TC, ACCOMPANY ENVIRONMENTAL STATEMENT

PLATE 19
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A NEO-AMERICAN SITE

-4K " ' . . ' ARCHAIC SITE

-!I - A EARLY MAN SITE
TEXAS ARCHEOLOGICAL SALVAGE
PROJECT RECONNAISSANCE

_____ RESERVOIR SALVAGE PROJECT

AKE FAIRF1ID

PALEO INDIAN 9500-5500 BC MAMMOTH. BISON HUNTING,
SEASONAL MOVEMENT: SMALL

r r (% I BANDS COMPOSED OF SEVERAL
1 -l oW570N Cc LAKE 0 F U C U S FAMILIES

ARCHPIC 5500 BC -AG OO HUNTING OF SMALL GAME.
GATHERING WILD PLANTS.
SEASONAL MOVEMENT: SMALL
BANGS COMPOSED OF SEVERAL

T 1 FAMILIES I(TRINITY ASPECT)

l .NEO-AMERICAN AD 800-1600 HUNTING AND GATHERING.
M RGINAL AGRICULTURE IN
SAME AREAS, TRIBAL AND
CONFEDERACY GROUPS
(HENRIETTA.WYLIE ALTO AND

GALVESTON DAY FOCI)

HISTORIC AD 1600-IBO0 INTRODUCTION OF HORSE
AND EVENTUAL EXT-RMINATION
OR REMOVAL OF INI'ANS

,ftO b, S A Sk-1 w m

,-V 0 0 0 20 o0 4
--. 11-- 11 1,~ . -- 1. T R, ,.1 .I ,. .

PREHISTORIC CULTURE TRINITY RIVER AND TIk.TIJTARIES. TEXAS

COMPLEXES AND DISTRIBUTION ,_. ** TRINITY RIVER PROJECT

OF KNOWN ARCHEOLOGICAL SITES ARCHEOLOGY

T A . 0l~o to 0 19500 ly I-SCA,.ES A5 500*1.

US ARMY ENGINEER DISTRICT. FORT WORTH

ID ACCOMPA'0v Il.J,00%MI1.IA. SI.twIO

FOCUS 20% • II PLA .0 20
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Data compiled from : . , , ,

Southern Methodist University. 1972;
Environmental and Cultural Resources within

the Trinity River Basin;
Stephen F. Austin University. 1972;

A Survey of The Environmental and Cultural
REsources of the Trinity River;

University of Texas - Austin. 1973;

Preliminary Archeological Reconnaissance
of Selected Areas to be Affected by the
Trinity River Multiple-Purpose Project,
TeuaS.
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consists of a county with one or more cities of at
least 50,000 population, plus any adjacent counties
that are metropolitcn in character and economically

:ntegrated with the central county.
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U. S. ARMY

POPULATION OF TEXAS
SMSAs, 1970 AND 1960

SMSA 1970 1960 PERCENTCHAN'GE

ABILENE 113,959 120,377 -5.3

AMARILLO 144,396 149,493 -3.4

E AUSTIN 295,516 212,136 39.3

*5'n BEAUMONT-PORT ARTHUR-

ORANGE 315,943 306,016 3.2
... iBROW NSV ILLE - HARLINGEN - 1 0 3 8 1 1 0 8 - .

r =I-- SAN BENITO 140,368 151,096 -7.1

I YLER BRYAN-COLLEGE STATION 57,c78 44,895 29.1

CORPUS CHRISTI 284,832 266,594 6.8

.. DALLAS 1,555,950 1,119,410 38.9

EL PASO 359,291 314,070 14.4

-\ .. Y' FORT WORTH 762,086 573,215 32.9

GALVESTON-TEXAS CITY 169,812 140,364 21.0

4 / HOUSTON 1,985,031 1,418,323 39.9

I BEAUMONT LAREDO 72,859 64,791 12.5

PORT ARTH E LUBBOCK 179,295 156,271 14.7

- McALLEN-PHARR-
EDINBURG 181,535 180,904 0.3

MIDLAND 65,433 67,717 -3.4

ODESSA 91,805 90,995 0.9

SAN ANGELO 71,047 64,630 9.9

TEXAS CITY SAN ANTONIO 864,014 716,168 20.6

SHERMAN - DENISON 83,225 73,043 13.9

TEXARKANA 101,198 91,657 10.4

TYLER 97,096 86,350 12.4

WACO 147,553 150,091 -I 7

RISTI WICHITA FALLS 127,621 129,638 -1.6

Data Source:
Texas Almanac and State Industrial
Guide, 1972- 7 3 . A H. Bell Corp.

N 0TRINITY RIVER AND TRIBUTARIES, TEXAS

TRINITY RIVER PROJECT

STANDARD METROPOLITAN
STATISTICAL AREAS

OF TEXAS
U S ARMY ENGINEER DIST , FT WORTH

TO ACCOMPANY ENVIRONMENTAL STATEMENT

jPLATE 22



CORPS OF ENGINEERS
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"" **.,>......

- /....... ~ ... ...RYA

I ~ COLLEE ST TION -

-I7, :.-:L_ - .. ..... A.... .

L L>

-. ~ / / OUSTON

S/ " . ANTO I. I /
._ I ,, / -:. "-r ---------- t - . . <>A.-\,. .'

. ./ - -- -- - . l °--" ' V_

30-40% INCREASE .. " .,,.,,-[,R ,, C .RI..
;2-3 0 % INC--FASE LA D ....

10-20 % INCREASE O

-I--0 10%0 INCREASE . .

-10-0 % (DECREASE)

'BROWNSVILLEI

McALLEN- PHARR- EDINBURG SANGENII~cALLN - L!,ARNENIO

NOTE'
A Standard Metropolitan Statistical Area (SMSA)

consists of a county with one or more cities of at
least 50,000 population, plus any adjacent counties
that are metropolitan in character and economicaily
integrated with the central county.



U. S. ARMY

VE

POPULATION OF TEXAS
SMVSAs, 10.70 AND 1960PECN

SMSA 1970 1960 PECNTE

ABILENE 113,959 120,377 -5.3

AMARILLO 144,396 149,493 -3.4

[TEXARKANA AUSTIN 295,516 212,136 39.3

BEAUMONT- PORT ARTHUR-
ORANGE 315,943 306,016 3.2

"I BROWNSVILLE -HARLINGEN-
.0~SAN BENITO 140,368 151,098 -.

YLER BRYAN-COLLEGE STATION 57,978 44,895 29.1

CORPUS CHRISTI 284,832 266,594 6.8
.... DALLAS 1,555,950 1,119,410 38.9

EL PASO 359,291 314,070 14.4

FORT WORTH 762,086 573,215 32.9

-GALVESTON-TEXAS CITY 169,812 140,364 21.0

~.HOUSTON 1,985,031 1,418,323 39.9

B8EAUMONTI LAREDO 72,859 64,791 12.5

PORTATH R LUBBOCK 179,295 156,271 14.7

awm McALLEN-PHARR-
EDINBURG 181,535 180,904 0.3

MIDLAND 65,433 67,717 -3.4

ODESSA 91,805 90,995 0.9

ALE NSAN ANGELO 71,047 64,630 9.9

ITEXAS CITYJ SAN ANTONIO 864,014 716,168 20.6

SHERMAN-DENISON 83,225 73,043 13.9

TEXARKANA 101,198 91,657 104

TYLER 97,096 86,350 12.4

WACO 147,553 150,091 -I 7

WICHITA FALLS 127,621 129,638 -1.6

Data Source:
Texds Almanac and State industrial
Guide, 197 2- 7 3 . A H. Bell Co-p.

TRINITY RIVER PROJECT

STANDARD METROPOLITAN
STATISTICAL AREAS

OF TEXAb
U S ARMdY ENIJGNEER DIST I FT WORTH

TO ACCOPN NIOMNA T~MN
COPA Y N~ROMETA SATMEPLATE 22
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CORPS OF ENGINEERS

22

20 -

40 COUNTY SURVEY
SAREA POPULATION-STATE POPULATION

14~~

A.9-- --- i 19C -0 -

40 COUNTY SURVEY AREA F
AS PERCENT OF STATE PC



AREA OR NO OF PEOPLE'
COUNTY (LOSS)

STATEI
SURVEY AREAI

ARCHiFR 351 1

CLAY 272 ____

MONTAGUE ___Z3___

COOKE ______

GR AYSON

FANNIN 1175Kt YLOUNG 1854 ___

-jACK 707

DEN TON__ ___

COL IN --

TARRAN-T

DALLAS
ROCKWALL __

KAUFMAN _______

VAN ZANDT _ _ _ _

JOHNSON ______ __

ELLIS-
HILL 1054 _ ___

NJAVARRO 3273
~ HENDERSON

~~ ~LIMESTONE 2313 ____

FPrTN 1409 - ___ -

ANDFRSON 373

HOUSTON 152~

MADONOEY ____1 CHAMES _ _5 _

GALVESTO

TORCNIATE 30AS I~6 TT OS

POPLATiK

40 COUTY SUREYRARE

40 C U ARAllS 16.36 1eofle Lo~ O SS

POPULATIONf



U.S. ARMY

CHA.NGE IN PERCENT NO O PFOPLE

15 I o 0 20 40 so (GAIN)

- (1,617,053 PEOPLE)
. .. . ',218,363 PEOPLE)

__ _ 433
M911

~10182

" -" -- - - _ -I _ 2675
-__.... ._ ,- 28201

_______ _______ _____ 256731- --- ;-. -- - ----- - - .J i 25

_... . _ _ _ _8549

__ _ __1" " 008

- -- - 375794

- .,1168

f 2461
_ .... _ _ _ t _ _ - 3064

.... -____ ,11049

- . 3243

___ ...- .H I I f 4680
- _ ] - _ _ _

_____ _ _.____944

3 ~ --- ~ _ 89
60549] I 596

........ __22640. ........_ _ -,. . . .___ 9

.. . .____ __ _ I5367
S- . 498754

-I 18081_ _29448

LOSS) NET GAIN :,218,363 1,234,732 (TOTAL GAIN)

POPULATION CHANGE FROM 1960 TO 1970

Note
Co ,,tles generolly or. ;td from upper

b05 n to 1ower bcsn

TRINITY -IVE- PROJECT

_ POPULATION CHANGES

40 COUNTY SURVEY AREA

tJS ENG C INEER DIS fT *ORT"

PLATE 23
[k
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U S. ARMY

VA." ,

vk
• "/ V

'A?

TRINITY RIVER AND TRIBUTARIES, TEXAS

TRINITY RIVER PROJECT

SURFACE
TRANSPORTATION SYSTEMS

U.S ARMY ENGINEER DIST.%FORT WORTH

TO ACCOMPANY ENVIRONMENTAL STATEMENT

r

J3, ~PLATE 24 -j



CORPS OF ENGINEERS LU.S. ARMY
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__ U.S. ARMY
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~TRINITY RIVER AND) TRIBUTARIES, TEXAS

- TRINITY RIVER PROJECT !

~STATE AND FEDERAL PUBLIC

OUTDOOR RECREATION AREAS

U S ARMY ENGINEER DIST, FORT WORTH

,, , ,PLATE 261
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CORPS OF ENGINEERS U. S. ARMY
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' PIPE LINE
........ COMMUNICATION LINE
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% RAILROAD
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I .- 1 COUNTY ROAD
.-O . 1111 - COUNTY LINE

... ACCESS ROAD
P' UPPER POOL 9LEVATION

L06 LOWER POOL ELEIVATION0
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----------- -TRINITY 'RIVER PROJECT
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No. 1. River Mile 0: Anahuac, Texas, on left. Barge on

Trinity River, Trinity Bay in right background,
Lake Anahuac in foreground.
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No. 2. River Mile 22: Heron-egret rookery in old river

oxbow near Trinity River.
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No. 3. River mile 27: Coastal Industrial Water Authority

Canal on left, Dayton Canal on right. 
Trinity

River in foreground.

No. 4.. River Mile 38: port of Liberty, Texas, located on

cutoff river meander,iS current 
ukpstream terminus

for navigation on the Trinity 
River. Trinity River

is inbackground.
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No. 5. River Mile 79: New residential development located

in flood plain on both sides of Trinity River.
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No. 6. River Mile 83: Old River Lake development located in

flood plain on old oxbow lake east of Trinity River.
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No. 7. River Mile 129: Flooded development below Lake
Livingston Dam, June 1973. Lake Livingston in
background.

No. 8. River Mile 154: Development on east lakeshore of

Lake Livingston.
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No. 9. River Mile 213: Looking west, Eastham Prison Farm
in foreground, Ferguson Prison Farm in background,
Texas Department of Corrections. Trinity River in
upper-center.
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No. 10. River Mile 324: Stone quarry near Butler Dome at
edge of flood plain. View is east across the flood
plain with Blue Lake in the background.
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No. 11. River Mile 350: Lignite strip mining operation nearFairfield, Texas. Reclaimed land in right center of
photograph.
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No. 12. River Mile 350: Lignite-fired electric generating

plant near Fairfield, Texas.
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No. 13. River Mile 356: Flooding of cleared, non-leveed area
within proposed Tennessee Colony Lake conservation pool.

No. 14. River Mile 390: Texas Power and Light gas-fired
electric generati.ng plant, with cooling lake at
Trinidad, Texas. Trinity River to right of lake.



No. 15. River Mile 454: Leveed agricultural land in upper
Trinity Basin. Treeline between levees in center

of photograph demarks river channel.

No. 16. River Mile 472: Sand and gravel pits at Bois D'Arc
Island in southeast Dallas ':ounty. Trinity River I
in lower right corner of photograph.



No. 17. River Mile 496: White Rock Creek Sewage 
Treatment

Plant in Dallas, 
Interstate 45 high-level 

bridge

crossing the Trinity River in left foreground.
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No. 18. River Mile 506: Leveed floodways of the Dallas

Floodway. Confluence of Elm Fork and West Fork
forming the Trinity River in foreground, down- P2,

town Dallas in background.
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No. 19. River Mile 516: Lion Country Safari, a comnercial
"African Wildlife Preserve" in Grand Prairie, which
utilizes an area containing abandoned flood plain
sand and gravel pits.

No. 20. River Mile 546: Flood plain cropland in center of

photograph, old river oxbow in foreground. Treeline
designates river channel.



No. 21. River Mile 553: Fort Worth. Leveed channel of West
Fork of Trinity River (looking south). Greenway Park
in center of photograph is adjacent to Belknap and
Riverside Freeway bridges. :

,7

No. 22. River Mile 559: Fort Worth. Confluence of Clear Fork

and West Fork of Trinity River, looking east-northeast.
North Main Power Plant (left-center) is a gas-fired
electric generating plant.
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No. 23. Verdigris River Navigation Channel, Oklahoma. Navigation
Channel lower left, river channel lower right. Newt

Graham Lock & Dam upper center.

No.24.Verigrs RverNavgatonChannel, Oklahoma. Newt


